Peripheral neuropathy assumes a special importance among the complications of uremia because its severity has been correlated with the progression of uremic intoxication (1) and because the neuromuscular system is amenable to exploration by fine electrophysiologic techniques. Although such techniques have revealed a variety of electromyographic changes (2) , nephrologists have paid most attention to the maximum nerve conduction velocity (NCV), (sensory and especially motor) because it is easily measured, is impaired before the clinical onset of neuropathy (3) , and may improve with adequate dialysis.
Maximum NCV is measured by delivering to a peripheral nerve an artifact stimulus which initiates a movement of electric charges along all fibers, medullated and nonmedullated, and characterized by different NCVs. The calculated value, however, refers only to the transit of charges along the most rapidly conducting fibers; and this is what is generally meant by NCV, sensory or motor, depending on the type of nerve fibers being studied. The method used for determining the maximum motor nerve conduction velocity is both simple and expeditious; the numerical values leave no room for subjective bias; and they lend themselves admirably to evaluating changes in a given individual or to statistical comparisons between groups of patients.
The observation that advancing uremia was associated with a progressive decrease of the NCV lead to the belief that the abatement of uremic intoxication should restore NCV values to normal. But whereas hemodialysis and transplantation relieve the symptoms of neuropathy, improvement or normalization of NCV occurs only in a minority of cases. Throughout the sixties and seventies there was a widerspread faith that changes in NCV could be used to assess the adequacy of dialysis. Yet one may begin to dispel this illusion by first bearing in mind that uremia does not affect uniformly all the hundreds of fibers composing a peripheral nerve, and that a few fibers may remain relatively intact when most of the others have suffered severe damage. But the amplifying system of the electromyograph does not indicate how many fibers are responsible for a NCV value calculated from the oscilloscope deflection that visualizes the recording of the evoked motor potential. Therefore, a few less severely damaged fibers may yield a near-normal conduction velocity reading even though all other fibers have suffered far more severe damage. Accordingly, the maximum NCV may not reflect the real status of the nerve as a whole, nor the true extent of the neuropathy.
Exemplifying these circumstances are some cases of advanced uremia exhibiting a normal or only slightly impaired motor NCV in the presence of evident deterioration of other EMG indices. Taken alone, these findings might wrongly suggest that uremia has not yet caused important parenchymal damage (4); but then one may observe an abrupt deterioration of NCV as the few fibers responsible for the previously normal NCV values are finally damaged. Conversely, patients frequently continue to manifest persistently severe reduced NCV values despite alleviation of the uremia by dialysis or transplantation, presumably because of irreversible damage to the fibers, or at least because it takes a long time for the fibers to mend and for the NCV to return to its previous values.
A further difficulty arises because the serum concentration of certain electrolytes may produce transient but important modifications of NCV. Even more important is the temperature of the limbs, often neglected but capable of greatly modifying NCV findings and thus leading to erroneous conclusions. Thus we have noted that correlations between glomerular filtration and NCV changes in conservatively treated uremic patients could be established only when the temperature in the vicinity of the nerve was maintained between 33 and 35°C (5) . Repeating the examination within three hours of the first study, but without controlling the temperature, revealed that at skin temperatures between 24 and 33°C the motor NCV values were quite changed and no longer correlated with the state of uremia.
Another cause of discrepant results is the failure to stress the importance of exploring the indices of uremic neuropathy in the most distal districts of the lower extremities, where histopathological damage is more severe and more likely to yield significant results than in the upper extremities. Anoxal and myelinic damage in uremia is more severe as one proceeds from proximal to the distal segments (6) of long nerves, where increasing histopathological damage is indicated by a progressive loss of nerve fibers. These observations explain why symptoms (and also EMB changes (2)) occur earlier and more severely distally rather than proximally, a state of affairs characteristic of the «dying back» type of neuropathies (6) . For these reasons the extensive use of EMG indices specifically exploring the extreme neuromuscular periphery will yield a more sensitive indication of the damage produced by uremic intoxication (4) . Likewise, more attention should be paid to the Distal Latency Time (DLT) (7) , which is by far more affected in uremia than motor NCV, and which is being determined anyway to allow the calculation of the NCV and therefore does not add to the time needed for examination. The DLT, incidentally, is defined as the time needed for the artifact stimulus to travel the distance from the point of application (at the extreme periphery of the nerve) along the extreme peripheral branches, the neuromuscular junctions, and the muscular fibers, to the recording pick-up. The test explores the terminal branching of the nerve, which is the portion most severely damaged in uremia. The DLT has been shown to yield clinical information that for practical purposes is comparable to the sensory NCV -which is known to be affected earlier and more severely in uremia than the motor NCV (2) but is more time consuming to determine.
Another factor complicating the clinical interpretation of NCV data is the normal variability of conduction values in both normal controls and especially in uremic patients (8) . This variability casts considerable doubt on claims of better dialytic management based on small variations and conduction values.
What then, are we going to do with the NCV? And how can we assess the parenchymal damage of uremia more accurately? Clearly the use of a greater number of EMB indices would afford a more accurate assessment of the degree of neuropathy, but such complex studies cannot be repeated often. Furthermore, since the interpretation of EMG tracing is never entirely free of observer bias, it is hard to synthetize objectively all these findings and possibly quantitate them for clinical comparisons. So that lacking a simpler and more sensitive clinical index, the NCV test can still give an estimate of the degree of histopathological damage, providing that the test is conducted correctly, its limitations are borne in mind, and the results are interpreted correctly. Thus, a normal NCV does not rule out damage of a high percentage of nerve fibers; while borderline values should be taken to suggest a well-established neuropathy, and should at any rate prompt a more detailed EMG study in search of other pathological patterns. Conversely, overtly abnormal NCV values unequivocally signify advanced neuropathy, regardless of the presence of absence of symptoms; and no further EMG studies are required in such cases.
The NCV is clearly useful in the study of large groups of patients (5) , or in ruling out possible deterioration from a new mode of replacement therapy in a previously stable patient. Claims for improvement are on much shakier grounds, being tenable only if repeated controls, conducted under rigorously correct conditions, indicate a change exceeding the normal variability of the test (8) ; and in equivocal cases the results may be clarified by paying attention to DLT values (7) . Meanwhile, it takes a great deal of faith to rely on the MCV in evaluating the effects of new approaches and techniques in dialysis. In the past NCV studies have too frequently been more of a cause for illusion or self-appeasement than a source of real, practical benefits.
